We translated the modified OJQ into the Japanese language and examined the internal consistency reliability, and factor-based and construct validity of this measure. A back-translation procedure confirmed that the translation was appropriate, pending a minor revision. Methods: A total of 185 men and 58 women at a manufacturing factory in Japan were surveyed using a mailed questionnaire including the OJQ and other job stressors. Results: Cronbach alpha coefficients of the two OJQ subscales were high (0.85-0.94) for both sexes. The hypothesized two factors (i.e., procedural justice and interactional justice) were extracted by the factor analysis for men; for women, procedural justice was further split into two separate dimensions supporting a three-rather than two-factor structure. Convergent validity was supported by expected correlations of the OJQ with job control, supervisor support, effort-reward imbalance, and job future ambiguity in particular among the men.
Organizational justice has recently been introduced as a new concept to complement psychosocial determinants of employee health 1) beyond the two well-known psychosocial job stress models, the job demands-control (DC) model 2) and the effort-reward imbalance (ERI) model 3) . Support for this concept has been obtained from studies in Finland and the UK which found worker perceptions of low organizational justice to be independently associated with a variety of adverse health outcomes, including cardiovascular morbidity and mortality 4, 5) , increased systolic arterial pressure variability 6) , poor self-rated health [7] [8] [9] [10] , minor psychiatric disorder [7] [8] [9] 11) , sleep problems 8) , doctor-diagnosed depression 12, 13) , and sickness absence 7, 9, 14) . The concept of organizational justice, developed during the last four decades, consists of three (or four) components: distributive justice 15) , procedural justice 16, 17) , and interactional justice 18) (or interpersonal justice and informational justice 19) , as further classified). Distributive justice, referring to the justice of decision outcomes, was proposed already in the 1960s 15) and has been found to be fostered when outcomes are consistent with implicit norms for allocation, such as equity or equality. In the 1970s, procedural justice was introduced, focusing on the justice of the processes that lead to decision outcomes 16, 17) . High procedural justice is thought to arise from provision of "a voice" for employees during decision making processes, provision of influence over the outcomes 16) and supervisors' adherence to fair process criteria, such as consistency, lack of bias, correctability, representation, accuracy, and ethicality 17) . In the 1980s, interactional justice 18) was additionally introduced. It refers to the interpersonal treatment of employees, i.e., whether managers and supervisors treat people with respect and sensitivity and explain the rationale for decisions thoroughly. Interactional justice was further classified into two types of justice: interpersonal justice and informational justice 19) . The former reflects the degree to which people are treated with politeness, dignity, and respect by authorities; the latter focuses on supervisors' communications with employees, in particular explanations that convey information about why procedures were used in a certain way or why outcomes were distributed in a certain fashion. These concepts of organizational justice may overlap with other psychosocial factors at work, because control over decision making (job control) is a component of procedural justice 16) and interactional justice is closely related to supervisor support 20) . However, organizational justice may not be redundant because it is thought to capture basic elements of workplace social structure and resources that underlie job control and supervisory support 21) . Many scales have been developed to measure organizational justice [22] [23] [24] [25] [26] [27] . Among them is a modified version 7) of Moorman's scale 23) (sometimes called as the Organizational Justice Questionnaire [OJQ] 28) ), which consists of a seven-item procedural justice subscale largely based on the work related to the fair process criteria by Leventhal 17) , and a six-item subscale on interactional justice based on the definition by Bies and Moag 18) . The modified OJQ has often been used in occupational health studies to examine the association between organizational justice and health outcomes [6] [7] [8] [9] [12] [13] [14] . In studies from Finland, the OJQ has been shown to have acceptable internal consistency reliability (Cronbach alpha coefficients ranged from 0.80-0.92 and from 0.81-0.92 for the procedural justice scale and the interactional justice scale of the OJQ) [6] [7] [8] [9] [12] [13] [14] . However, factor-based validity and other aspects of construct validity, such as correlations with other relevant psychosocial work environment, have not been assessed for the OJQ and criticism has been raised that some items of the interactional justice scale may closely relate to procedural justice 27) . Moreover, these scales have not been developed or tested for their reliability and validity in countries outside Europe and the U.S. For instance, Japan and many other Asian countries have distinct features of workplace structure, being more vertical, collective, and hierarchy-oriented 29) than workplaces in European countries 30) . It is unclear whether the organizational justice construct can be measured with the same scales in Japanese and European companies, since interpretations of organizational justice may differ between countries.
We developed a Japanese language version of the OJQ. The purpose of this study was to examine the internal consistency reliability, factor-based validity, and other aspects of construct validity of this scale in a sample of Japanese employees of a manufacturing company.
Subjects and Methods

Subjects
This study was based on cross-sectional data obtained from employees of a manufacturing factory located in northern-central Japan in August 2007. All employees (N=302) were invited to participate in this study. A total of 255 participated in this study (response rate, 84%). A self-administered questionnaire including scales on job stressors and demographic characteristics was mailed to the employees and they were asked to fill in the questionnaire. After excluding 12 workers who had missing entries in the questionnaire, the final number of respondents included in the analysis was 243 (185 men and 58 women). The study aims and procedures were explained to the employees before the start and their written informed consent was obtained. The study procedure was reviewed and approved by the Ethics Committees of the Graduate School of Medicine, The University of Tokyo and Kanazawa Medical University.
Measures
The self-administered questionnaire included the Japanese version of the OJQ and measures of other psychosocial factors at work.
Organizational Justice Questionnaire
The modified version of the OJQ 7) consists of a sevenitem scale for procedural justice (range, 1.0-5.0) and a six-item scale for interactional justice (range, 1.0-5.0), with a five-point response option from 1=strongly disagree to 5=strongly agree. The former scale assesses the degree of provision of relevant information to workers and the consistency of the policy in decision-making at the workplace; the latter scale assesses the degree of fairness and consideration for subordinate workers in behavior at work of the respondent's supervisor. The total score for each OJQ subscale (ranging from 1.0 to 5.0) was calculated by averaging item scores. The modified English version of the OJQ 7) was translated into Japanese by a group of experts in the field of job stress research. Particular efforts were made to correctly translate several terms (such as "represented" and "concerns"), which have broader and more abstract meanings in Japanese than European workplace contexts, using plain Japanese language expressions.
We tested the first translated version with a group of workers, including company personnel and occupational health staff, received their feedback, and revised the translation accordingly. For instance, simple Japanese translations of words "appeal" for item #2 and "concerns" for item #5 of the procedural justice scale were found to have meanings such as "complain" and "anxiety", respectively. Thus, we revised the Japanese wording to correspond to English expressions of "express people's opinion" and "thought", respectively. This revised second version of the OJQ was used in the present study.
In addition, we back-translated the second version and this led a small amendment to one item of the Japanese procedural justice of the second version (the item #6, "Feedback is collected regarding the decision and its implementation"). In the second version, the word "feedback" was translated as "people's view", which might have a narrower meaning than originally intended. In the final version, the word was translated as "people's view and relevant information". While we believe that the amendment had, if anything, a small influence on the properties of the scale, this might to some extent affect the results of the structure of the scale. The backtranslated interactional justice scale was exactly the same as the original second version.
Measures of other psychosocial work environment
In order to test the construct validity of the OJQ, the following psychosocial work characteristics were additionally measured: the 22-item Japanese version of the Job Content Questionnaire (JCQ) 31, 32) ; the Japanese version of the Effort-Reward Imbalance Questionnaire (ERIQ) 33, 34) ; and the Japanese version of the job future ambiguity scale, one of the subscales of the National Institute for Occupational Safety and Health Generic Job Stress Questionnaire (NIOSH-GJSQ) 35, 36) . We expected that both high procedural justice and high interactional justice would correlate with high reward and low effortreward imbalance (ERI) 23, 37) and only weakly correlate with job demands and effort at work 13) . Furthermore, we anticipated that procedural justice would positively correlate positively with job control 16) , and negatively with job future ambiguity (i.e., control over job future) 38) ; and that interactional justice would positively correlate with supervisor support 20) . The Job Content Questionnaire (JCQ), developed by Karasek 31) based on the DC model (and the demandcontrol-support model), includes scales for job demands (five items; range, 12-48), job control (nine items; range, 24-96), and social support from coworkers (four items; range, 4-16) and supervisors (four items; range, 4-16), with a four-point response option from 1=strongly disagree to 4=strongly agree. The JCQ was translated into Japanese and the internal consistency reliability and factor-and construct-validity have been reported to be acceptable for this version 32) . In the present study population, Cronbach alpha coefficients among men were 0.63, 0.78, 0.81, and 0.88 for job demands, job control, coworker support, and supervisor support, respectively, and 0.62, 0.74, 0.68, and 0.83, respectively, among women (Table 1) . In this study, not only each JCQ subscale score but also job demands/control ratio (range, 0.125-2.000) was quantified the degree of job strain with a continuous measure 39) . The Effort-Reward Imbalance Questionnaire (ERIQ) was developed by Siegrist et al. 34) based on the ERI model and consists of a six-item scale for extrinsic effort (range, 6-30) and an 11-item scale for extrinsic reward (range, 11-55). The former scale measures the psychosocial workload; the latter scale ascertains the worker's financial status, job-related self esteem, and future career opportunities as rewards for their effort. Subjects were asked to respond to each item by using a five-point option: 1=I agree (or I disagree) to 5=I disagree (or I agree) and I am very distressed. The ERIQ was translated into Japanese and the internal consistency reliability and factor-and construct-validity have been reported to be acceptable for this version 33) . In the present study population, Cronbach alpha coefficients among men were 0.87 and 0.90 for effort and reward scales, respectively, and 0.89 and 0.86, respectively, among women (Table  1) . In this study, we use both ERIQ subscale scores and also effort/reward ratio (range, 0.2-5.0) calculated to measure the degree of ERI.
The job future ambiguity scale from the NIOSH-GJSQ 35) consists of four items and measures the uncertainty of the respondent's job future (i.e., career, opportunities for promotion and advancement, value of job skills, and responsibilities), with a five-point response option from 1=very certain to 5=somewhat uncertain. A total score for the scale was calculated by averaging item scores, so that a higher total score meant greater ambiguity about job future. Cronbach alpha coefficient was 0.83 for this scale among men; this was 0.81 among women (Table 1) .
Statistical analysis
To test internal consistency reliability, Cronbach alpha coefficient was calculated for each OJQ subscale. To test structural validity, all of the 13 items were entered into an exploratory factor analysis, using the maximum likelihood method, and also into a confirmatory factor analysis. In the exploratory factor analysis, factors with eigenvalues of more than 1.0 were extracted and the Promax rotation method was used to obtain factor structures; in the confirmatory factor analysis, the goodness of fit of the hypothesized two-factor model (i.e., procedural justice and interactional justice) was tested.
Model fit was assessed using a combination of fit indices including the goodness of fit index (GFI), the adjusted goodness of fit index (AGFI), the comparative fit index (CFI), and the root mean square error of approximation (RMSEA). The acceptability of model fit was judged by the following criteria: GFI, AGFI, and CFI>0.90 and RMSEA<0.05 40) . To assess construct validity, Pearson's correlations between each OJQ subscale score and job strain indicators (i.e., job demands score, job control score, and job demands/control ratio), scores for coworker support and supervisor support, ERI indicators (i.e., effort score, reward score, and effort/reward ratio), and job future ambiguity score were calculated. Each analysis was conducted separately for men and women taking into account possible sex differences in the job attitudes 41) . In addition, average scores for OJQ subscales were calculated for sub-groups classified on the basis of age (35 yr old or older and younger than 35 yr old), educational status (more than 12 yr and 12 yr or less), and occupation (manager, white-collar, and blue-collar).
The differences between sub-groups were assessed by using analysis of variance (ANOVA, results are shown in Appendix). The level of significance used was 0.05 (two-tailed). SPSS 14.0J for Windows and Amos 5.0 were used for the statistical analyses.
Results
The characteristics of the subjects Table 1 shows demographic characteristics and the average score for each job stressor scale by sex. Average scores for procedural or interactional justice were not significantly different between men and women in this sample (Table 1) . Among men, the group with higher education showed a significantly greater score for interactional justice than the group with lower education (p<0.05, see Appendix). Occupational status was higher among men than women. Average scores for job demands, job demands/control ratio, and job future ambiguity were significantly higher, and average scores for job control were significantly lower among women than among men. 
Reliability
Cronbach alpha coefficients of the internal consistency reliability of the scales for procedural justice and interactional justice were 0.86 and 0.94, respectively, among men. They were 0.85 and 0.94, respectively, among women (Table 1) .
Factor analysis
Two factors were extracted for men from the exploratory factor analysis of the 13 items of the OJQ (Table 2 ). All the items for interactional justice and procedural justice showed the greatest factor loadings on Factors 1 and 2, respectively. Three factors were extracted for women (Table 3 ). All the items for interactional justice showed the greatest factor loadings on Factor 1; four of the seven items for procedural justice showed the greatest factor loadings on Factor 2 and the remaining three items on Factor 3. The inter-factor correlation between Factor 1 and 2 was 0.51 for men and ranged from 0.32 to 0.55 between Factors 1, 2, and 3 in women.
In the confirmatory factor analysis, assuming that there were two factors, fit indices among men were 0.87, 0.81, 0.93, and 0.09 (90% CI: 0.08-0.11) for GFI, AGFI, CFI, and RMSEA, respectively, and 0.81, 0.73, 0.95, and 0.08 (90% CI: 0.02-0.12), respectively, among women (Table  4) . Standardized estimate values were all significant both for men and women (p<0.01). The inter-factor correlation was 0.53 among men, and 0.50 for women. An additional analysis for women to compare the two-factor model and a three-factor model based on the result of the exploratory factor analysis indicated that the cross-validation index (ECVI) was 2.46 for the former model and 2.21 for the latter model, showing the latter model had a better fit.
Correlations with other job stressors
In men, higher levels of procedural justice and interactional justice were correlated with lower job strain, higher coworker and supervisor support, higher reward, and lower ERI (Table 5 ). High procedural justice additionally correlated with higher job control and lower job future ambiguity. Neither job demands nor effort at work were correlated with procedural justice or interactional justice.
In women, higher procedural justice and interactional justice were correlated with lower levels of job demands, effort at work, and ERI, and higher levels of supervisor support and reward. Higher interactional justice was also correlated with higher coworker support. Job control, job strain, and job future ambiguity were not significantly correlated with procedural justice or interactional justice.
Discussion
In this study, the modified English version of the OJQ 7) was translated into Japanese language and the reliability and validity of the Japanese version of the OJQ were investigated using a sample of Japanese employees. The Japanese version of the scales for procedural justice and interactional justice showed high internal consistency for both men and women, and the factor structure and correlations with other psychosocial factors at work were in the theoretically expected directions for men. In contrast, a slightly unexpected factor structure was observed for women. Both the procedural justice scale and interactional justice scale had high Cronbach alpha coefficients of 0.85 to 0.94 in men and women, indicating high internal consistency for the Japanese version of the OJQ. These coefficients are similar to or higher than those reported in previous studies in Finland [6] [7] [8] [9] [12] [13] [14] . Thus, the Japanese version of the OJQ seems to have a level of reliability that is comparable to the European version.
From the exploratory factor analysis of the 13 OJQ items, two factors were extracted for men. Each of the items for interactional justice and procedural justice scales showed the greatest loadings on their expected factor. This finding is consistent with the two-dimensional structure of the OJQ, which consists of procedural and interactional justice 7) , and the finding provides support for the construct validity of the scales. In the confirmatory factor analysis, CFI, but not the other fit indices, reached the predetermined acceptable level for model fit. Thus the structure of the Japanese version needs to be further tested with a larger sample in future.
In women, the exploratory factor analysis yielded three factors with the items of the procedural justice scale being loaded on two separate factors (Factors 2 and 3) rather than on a single factor and the items of the interactional justice scale loading on one factor (Factor 1). In line with these findings, the confirmatory factor analysis showed a non-optimal fit in terms of low AGFI for the originally hypothesized two-factor structure of organizational justice, and the cross-validation index suggests a better fit for a three-factor rather than a twofactor structure for women in this sample. It is possible that procedural justice consists of more than one underlying factor. Items which showed the greatest factor loading on Factor 2 involved the degree to which women perceived that the company is willing to listen to them; items loaded on Factor 3 were related to the degree to which rules and decision-making procedures are transparent and fair. Cultural issues may in part explain why these two components were distinct among Japanese female workers. For instance, female workers may have little voice under the male dominant culture of Japanese companies, even when rules are made fair. However, as the present sample of female workers was small and from a particular company, the findings remain uncertain and further research is needed to explore this issue with a broader sample of female workers in Japan, as well as with comparison samples from other countries.
Several findings provide further support for the construct validity of the Japanese measure. For example, high procedural justice and high interactional justice were correlated with high reward and low ERI among both sexes. This finding is consistent with a previous study which reported perceptions of procedural and interactional justice to be positively associated with distributive justice 23) , the definition of which overlaps with ERI 37) . Interactional justice positively correlated with supervisor support in both sexes. This finding is as expected since both interactional justice and supervisor support focus on the supervisors' function 18, 42) . For men, procedural justice positively correlated with job control, which is consistent with a previous study 43) and the notion that procedural justice could promote opportunities for workers to participate in the decision making 16) . Furthermore, procedural justice negatively correlated with job future ambiguity among men, as observed previously 38) , which is again reasonable since high procedural justice implies that accurate information is given about their job future. Perceived workload (i.e., job demands or effort at work) did not strongly correlate with procedural justice or interactional justice for men. This is in agreement with a previous finding that job demands and these justice components were uncorrelated 13) . Our findings support convergent and discriminant validity of the current Japanese version of the OJQ for men. For women in this sample, we observed less clear evidence for the construct validity, which may be attributable to the smaller sample size in addition to a genuine sex difference.
In this sample, average scores for the interactional justice among men and women were lower compared with those reported from previous studies in Finland 7, 9, 12, 13) while average scores for the procedural justice scale were almost similar. This finding is partly consistent with a previous observation that supervisor support was higher in Western countries (i.e., the U.S., Canada, and the Netherlands) 44) than in Japan 45) . Japanese employees might perceive lower interactional justice due to a more hierarchy-oriented workplace social structure in Japan 29, 30) . However, these comparisons should be interpreted cautiously, since the present sample consisted of white-and blue-collar employees while the studies in Finland mainly consisted of hospital employees 7, 9, 12, 13) . Future international comparisons between Western and Asian countries are needed to clarify cross-cultural differences in workplace characteristics, such as organizational justice or job stress.
The modified OJQ has several general limitations. First, the instrument does not contain all the proposed dimensions of organizational justice because a subscale for distributive justice is lacking in this instrument, and the OJQ does not distinguish between interpersonal and informational justice 27) . Second, the OJQ has been criticized as the interactional justice scale seems to include items (asking whether a supervisor "considered our view point" and "is able to suppress personal biases") which could be classified as procedural justice 27) . However, the factor structure obtained in the present study does not justify such criticisms because our findings support the original structure of the OJQ at least for men. Third, the OJQ might not measure all important justice dimensions at a Japanese workplace. Although many companies in Japan are changing their labor policy (e.g., by introducing performance-based payment 46) ), tacit understanding and unspoken rules among workplace members may still remain important in the traditional Japanese workplace culture to maintain fairness at work 29) . These implicit aspects may not be fully covered by the current organizational justice concept. Fourth, there is a considerable conceptual overlap between organizational justice and job control or supervisor support 20) , although justice is considered a basic social structure or resource which ensures greater worker control over job and support from supervisor 21) . The OJQ items were developed to measure procedural justice as an organizational structure or resource, which may distinguish it from job control which is typically considered as a resource of individual workers. On the other hand, the interactional justice scale may not distinguish supervisors' attitude as a resource from supervisor support given to an individual worker. Thus, the OJQ items may not operationally distinguish well between the organizational structure and the tasklevel work characteristics. Further studies should further refine the operationalizations of the organizational justice concept.
Finally, there are a number of limitations specific to this study. First, as stated earlier, the present study used a version of the Japanese OJQ which did not include a small amendment made on one item (item #6) in the final scale after back-translation. While the results for the interactional justice scale were not affected, those for the procedural justice scale might be slightly different when the final version is used. Second, the sample size in the present study was relatively small, which may result in unstable estimations of the reliability and validity of the OJQ. In addition, the reliability and validity of a questionnaire scale often depend on the characteristics of the sample. Because our data were drawn from one particular manufacturing company, the generalization of the findings should be done with caution. Finally, the present study did not examine test-retest reliability or concurrent validity, which should be tested in future longitudinal studies. educational 
